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mmi] (CoO) 0. 5-x (NiO) 0. 5-y (ZnO 

) x + y-n/2 (Fe 203) icjev^r. Fet (Co+Ni+Zn) t<D^ 
;i-JfcT»*^n = Fe/ (Co+N i +Zn) coIStJi^ 2. 0<n<3. OX^$>i) 
, x^O. y^O. 0<x + y^O. 5T^^^t^f|f^,hi-^Xt'^;i.M7x 

I»^^2] (CoO) 0. 5-x (NiO) 0. 5 (ZnO) ^ 

• n/2 (Fe 2O3) lC:fev>T. Fet (Co+N i +Zn) i: (7)^ 

^n = Fe/ (Co+Ni+Zn) O-ft/i^ 2. 0<n<3. OT'^)f)> 0<x 

I»aR:S3J m^^(CoO) 0, 5 (NiO) 0. 5-y (ZnO) y 

• n/2 (Fe 2 03) tCi5V^T. Fet (Co+Ni+Zn) t (7)^;i.Jt-eab 
^n = Fe/ (C o+N i + Z n) (7)^,5?. 2. 0<n<3. OT^^t), 0<y 

[m^m4] mtin<7>m^K n = 2. 5, ItlByOlitT^f^ y=0. 05, 

(»*«5J (CoO) 0. 5-x (NiO) 0. 5-y (ZnO 

) x + y • n/2 (Fe 2 03) ^-Sa^fiOX e^;i.M7x VS^ttWii^Sr^^ 

BufBx, y<Dm^. x^O, y^O. 0<x + y^0. 5 tl. Fet (Co+N 
i+Zn) tco-:e;i.JtT'$,^n = Fe/ (Co+Ni +Zn) co-fit^, 2. 0< 

n<3. oizf^^^xd. m^Lxm^7mmtt^xnt. 
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#^2003-129274 ^-i^ : 

1tri5*it?:tf 9l®t3-C. pH{S^12. 7^pH^13. 3 Kn^LX^^ 
[W^^Sel «^(CoO) 0. 5-x (NiO) 0. 5 (ZnO) x 

•n/2 (Fe 203) ^j:^m^<D::^\£^)vmy :^vm^Wi^'?-i^mir^ijm 

luiflxCOii^, 0<x^0. 5tc, Fei: (,Co+Ni+Zn) tO^Jl^itX^ 
^n = Fe/ (Co+Ni+Zn) Ofit^-, 2. 0<n<3. OK^^^i^, m 

^ 

H«rfB*lt^tf 9ieiCT. pH'fil*12. 7^pH^13. 3lC^atT*?t 

mimi\ «^(CoO) 0. 5 (NiO) 0. 5-y (ZnO) y 
•n/2 (Fe 203) ^^a^OXtf;f;i'M7xU?gH4||fcKT-^&^t'2.;^& 

Htlfey<7)fi$r, 0<y^0. 5tc, F e t (Co+Ni+Zn) i: cD^;i/jt-e^) 
Sn = Fe/ (Co+Ni+Zn) <7)ffit^ 2. 0<n<3. 0^I^fc'&J:9^ m 
^Lxm^imWit-thlMt. 

^ 

|friB*it^r^f dXStCT, pH^^12. 7^pH^13. 3i::^aLr*ifc 
[W^JIS] M^a^r^T^XSCT^ pHiit^lS. O^pH^lS. 
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^-y: 3/ 



m^-m9\ mu^it^"ifoxmii:^x. pnmi. ph=i3. skwl^ 

1 0 ] MErl^TRv^?^ ^ P ^ X^I T . ItrlS y (0^ $r y = 0 

lo 0 0 U 

i -Z n^;^t?;f«7x'J1igtt^iKi=-ZltF-?-0^^:^^{CKt^o 
[0 0 0 2] 

ife^^tf^^m^l:tfe$)^;^t:;^;PM7x7^ h JCMi-^W^;6sfft>ttTv^;&o 
-eLT. Xt:^;UM7x^^' h i: LT, a>5r(^M (M, Fe) 3O4 (M=F 
e (II), Co, Ni, Mn, Al, Cu, Zn^j:t') i)^%^hfih-t}K ^(O 

JZWmW^tix\^^:ho 
[0 0 0 3] 

CtLiT\ ±|BC 0 7x7-f h t IXii, T^MV • ;^7'U'- • 7x7-f bi<)o 
i^«^#ttOf6)±^|li;S>-<<, ±|B:^^lcJ:f}Co-N i 7x7^ \ wm(o»^ 
[0 0 0 4] 

ffifiE#2 0 0 3-3 0 9 6 4 2 2 
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9 [kA/m] (3 0 0 0 [o.e] ) mmx^htzib,, ^<Dmm¥r^m^^tz%^ 

^^£\.^t\^^nnmi)^^ZX^^fZo 
[0 0 0 5] 

bS7j:7-^ h (MM7a^7^h) i: LT. '^i|;i{fB a 7 x 7 ^ h « 
•^^)S^^C^f^tL-C^/^;&75^ TOf4i^#^^~3 0 [nm] -4 0 [nm] 
5^«:f^l^t'5.ii:7&^-C§-2,^,(^0, 'e-<0«^Ifimi^-e2 3 9 [kA/m] (3 
0 0 0 [Oe] ) ^Jt-e^oT. «t L-C«tl«v^^<OT'*)^o 
[0 0 0 6] 

m^^^tx^^fzo 

[0 0 0 7] 

-?-LT. ±Mi(DJ:o^j:mM'/)^h. JlftTfi. C o -N i e:f ;Htf 7 x 7 ^ 
o^N i ^r^^j^^^^Jr-SCltm: f), W^tlRc ] (D-^^^mn.mi:^^LX\^^h 

o F e/ (c o+N -i ) (DUi. ^^mm<DmKt^^ t\,zX ^ . 
ti<Dmmin^^tii^x^^o 

[0 0 0 8] 

51, m2^, rc 0 7x7^ halite jott -6 N iO?^Mf:J , 
Rn^f^^, 2^2.^ 2 5 a. ^4 7^, ^2-^, p. 17 1-17 4 



ffilEiif 2 003-30964 



#02 003-129274 



H.Yamamoto.Y.Nissato, "Magnetic Properties of Co-Ni Spinel Fer 
rite Fine Particles With High Coercivity Prepared by the Chemical Coprec 
ipi tat ion Method," IEEE Transaction on Magnetics, vol.38, No. 5, pp3488-3 
492. SEPTEMBER 2002 
[0 0 0 9] 

[0 0 10] 
[0 0 11] 
lO 0 1 2] 

-e-CT\ %%^X\t^ (CoO) 0. 5-x (NiO) q. 5-y (Z 

nO) x + y-n/2 (Fe203) tliSV^T, Fet (Co+Ni+Zn) 
^^;i'it-t:-^-& n = F e/ (Co+Ni+Zn) <7){il7{i^ 2. 0<n<3. OT' 
x^0^ y^O. 0<x + y^O. ^Xhh. t\^^^%^^%^X\^^ho 
10 0 1 31 

t^c, «^ (CoO) 0. 5-x (NiO) 0. 5 (ZnO) x * n/2 ( 
Fe 2 03) l^iBV^T, Fet (Co+Ni+Zn) <!: <7)-t;VJtr'^;S n = F e 
/ (Co+Ni+Zn) (nW^ 2. 0<n<3. ^Xh^. 0<x^0. ST* 
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^-v: 6/ 



1 0 0 1 4 1 

^hizii, (C oO) 0. 5 (N i 0) 0. 5-y (Z nO) y • n/ 

2 (Fe 203) tc*3V^T^ F e (Co+Ni+Zn) t<D^)\^itX'$)^ ti = 
Fe/ (Co+Ni+Zn) cOjiT!)^ 2. 0<n<3. O-C**). 0<y^0. 

[0 0 15] 

^^X-^:ho L<ii. n<DmK n=2. 5. y <Dm^K y = 0. 05 

[0 0 161 

m-^m^fhti^o -f^j:^-^. iC oO) o. S-x (N i 0) 0. 5-y 

(ZnO) x + y-n/'2 (Fe 2 03) ^^^SfiSlOJ^ li :^;i-M7 ^ USEttmt 

^n^'fi^tf^T^mU^. X, yCO^i^r. x^O. y^O. 0<x + y^O. 5 

t;. Fei: (Co+Ni+Zn) t(D^)UitX^^ n = F e/ (Co+Ni+Z 
n) C0{i=^. 2. 0<n<3. 0 liZfj: ^ I 0 . M^LXm^yK'^^^tt ^XUt 

mt. ^i^Lx^i^.i-^:it\z^n^-^^^mi-^xmt. •^^hm'o 

. ^'iti^illXmiZX. pHffi^l2. 7^pH^13. SliZW^LX^^^n 

^> t^^^^mifii^'ox^^ito 

[0 0 17] 

tfz. (C oO) 0. 5-x" (N i 0) 0. 5 (ZnO) x • n/2 ( 

Fe 2O3) i^hmM(07.\£^-^)my:i^'m'm.^'i'-^^m-hij^xh'^x. 

<Dm^. 0<x^0. 5ti. Fet (Co+Ni+Zn) t<r>^)V)tXh^ n = 
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Fe/(Co+Ni+Zn)<7)iil^, 2. 0<n<3. OlC=S;^J:9^ M^LX 

^t^Xat. *ftSrffdXSlw-C> pEmil2. 7^pH^13 

[0 0 18] 

^^i;{i> «^ (CoO) 0. 5 (N iO) o. 5-y (ZnO) y • n/ 
2 (Fe 203) ^-5)^^(7);^ t?:^.;vM 7 ^ 'mtt»ji^*4^t^:^r^T'*)^ 

> y<7)tt^^ 0<y^0. 5tc, Fet (Co+Ni+Zn) iKD^JVitX^^ 
n = Fe/ (Co+Ni+Zn) 69{£«:> 2. 0<n<3. Oli^^J:9> 

^Mt'l.X^t. dtit^fi^ 9Xfli:-C. pH€^12. 7^pH^ 

13. Si^zm^LX^jt^no. i:v^9M^$Ro-Cv^;?,o 
[0 0 19] 

^<Dt^. ^rt^^r^HW^X. pHffi^lS. 0^pH^l3. SliZm^L 
X^it^^n. :Lttir^tmtL<. pH1i=^. pH=13. 3Km^ 

Lx^it^n')t. y^^mtL^^o tfz. i^^7mm^m^-t^i:m\zx. y<D 

{it^y = 0. 0 5 t;, nOH^ n = 2. 5 tc^^ J: ^ . H^LT. 
[0 0 2 0] 

i^iT. :^§^m<o^ 1 om-mmx<^^'x. m 1 7bm.m i o ^mm txum-t^ 

o mut. 2p:§|5gT'*;S>C o-N i -z nm;^i^^^;i^M7x'Ht*£T-<7)^^:^fe 
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[0 0 2 1 ] 

:^mmfmcm^:^^^-^)m7 ^ (c o o) o . 5 

(N i O) 0. 5-y (Z nO) y • n/2 (F e 2 O3) X'^^X, y 
(DmiiK 0<y^0. 5^ Fe3 + i: (C 0 2 ++N i 2 ++ z n 2 +) t<D^ 
)litX^^n^F e 3+/ (Co 2+ + N i 2+ + Zn2+) (DU^K 2. 0< 
n<3. OX^^o ^mt^t. 'lJt»nziil,j:hC o-N i^.^h::^'^)Vy:r.yy[ 
Y<DmL(D^io. Ni (N i 0) 0-gl5Xti^^^ Z n (ZnO) XU^l^tiii 

10 0 2 2] 

mi^^mtx. :^^mx^hWi.^=^(7)^j&if'm(DmM^umi-^o tr. e 

LXii. F e C 1 3 • 6 H 2 0 (Mt:-^.7^7Kil 1) > CoCl2-6H20 ( 
±lfb3/^-;U ^Ap^^m2) , N i C 1 2 • 6H2O (:^'fk^-y^;i/7^7Xil3) ^ Z 
nCl 2 (:^'fbMI&4) <7)f^||itf ^^fflv^^o i?"^. *itB#tCT;V* U 7K?#?iK^ 
fflv^;i,7j^ NaOH {:m.iti- y ^ ^ 5) (r>^m^^^^^'^o/j:^. ^WM 

[0 0 2 31 

TK^k^-r-l* (X-r-yT'S 1) o -<^i:§, ZnO<7)mjfei:y^r> 0<y^.O. 

*/v:. Fet (Co+N i+Zn) t<D^)VitX^^ n = F e / (Co + 
Ni+Zn) (D^^, 2. 0<n<3. 0 1^5:* ± ^ LT. tl-g-t-So 
[0 0 2 4] 

pHia=Srl2. 7^pH^13. 3 lIlg^LT^it^ff ^ o 
[0 0 2 5] 
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^-y: 9/ 



) . 2-^5M-e^j§LriiiJtsit'2) (;^-f-;'7°s 5) o 

[0 0 2 6] 
[0 0 2 7] 

=^ffiV^Tlf ^ 1 5 //m^PET7'f ;i'A±tCiij-t:M^L7t:Sl^l3. 0. 8MA 

tt{i4giii^*m:^3ft (vsM) T-iffl^L. ^Mom^Bmmiixumimm {F e 

(TEM) IcioTlimi-^o M^v- h«^*^«^^:^tt^|5:irov^r{i. h 
>'v^^S:':lt*fflv^TiJ^L. ^tLC, ip]tet:;^f u (Wr/Ms) ico 

[0 0 2 8] 

J'J.T<7)#||WJT'{i, ±^L^^a^l'T. ZnOoemi:y> ■=&;i/Jtn. 

<^iJ^m*^ I1I3 7!jSI11 Otc^-to 
[0 0 2 9] 

mmm i ) 

li^iferatLT. mt-m-yKTm. 4^'fb=i^>'^^hx^*4S, iMb-y'Jr 

(1-1) :0. 25[mol/l]OFe 3 +7K^?j£=Sr 2 0 0 [ml]. 0 
. 10 [mo 1 / 1 ] (^C 0 2 +y^mv^^ 10 0 [ml] , 0. 10 [mo 1 / 
1 ] ON i 2 +7Kv#?^^ 10 0 [ml]. 
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^-v : 10/ 



(1 — 2) :0. 25 [mo 1/1] (OF e 3+7X-M=^ 2 0 0 [m 1 ] . 0 
. 10 [mol/1] (7)Co2 10 0 [ml] ^ 0 . 10 [m o 1 / 

1 ] ON i 2 +7|c?#?i^^: 90 [ml]. 0. 10 [mol/1] (7)Zn2 +7m 
?^«rl 0 [ml] . 

(1-3) :0. 25 [mol/1] <^Fe3 +7KM^ 2 0 0 [m 1 ] . 0 
. 10 [mol/1] cOCo2 +7m^i 10 0 [ml]. 0 . 10 [m o 1 / 
1 ] ON 1 2 +7K^?S=I: 40 [ml]> 0. 10 [mol/1] OZn2 +7X^ 
?^^6 0 [m 1] . 

m^^n^) y V)V(7)mmt^~i^-i^^xtx. (i-i) . (1-2). (i- 

3) n (=Fe/ (Co+Ni+Zn) ) =2. 0 0 [m 

1] ^m^^LfZo 
[0 0 3 01 

-e-om. mwm^L^j:-^'^. mKm^ttzmm^^'s [mo i/i] co=^i4v- 

V7KmWi2 0 075S5 0 0 [ml] ^^AtT. ^^M^tKMtJ^ tt^fOKJS 
liZli), -^-^jx-e'tie 0 07bM9 0 0 [mi] 0«7.7 V-=S:«L/co ClOi: 
pH=13. 0-e*7;fc'Sr^{tofco 
[0 0 3 1] 

^tc. ioM^^V-^ 1 0 oicOrSEu-i 2 o^a-PBimtT. ^mrS^-a; 
T-2 4lt^#lC5lil7fc«fe^*=Srtfofcm; 2-^^^Vb7^bxmULtZo ^i^^i 

fZo 

[0 0 3 2] 

#^^^7tllfe«(i. a^!^^ (CoO) 0. 5 (N i 0) o. 5-y (ZnO 

) y • n/2 (Fe 2O3) "C^oT. 

(1-1) :n = 2. 5, y = 0 

(1-2) :n = 2. 5. y = 0. 05 

(1-3) : n = 2. 5. y = 0. 3 
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^-v^: 11/ 



"Xr^b o 

[0 0 3 3] 

Ill3tc> ±fB (1-2) 0##tCT^;^t^cS?-OXllia^^>'^->Sr^t 

o tfz. ^o^^fmjmMmm'f-mMm (tem) tcj;i9iimt7t:^*. m?: 

[0 0 3 41 

ttz. -etL-PtLcoJEii^tcov^-c, mS)f^^m-M?^:^tt (VSM) ^fflv^ra^sij 

^=^fi^o/c|S^. (1 -2) (n = 2. 5s y = 0. 0 5) T'^JF 

^1i=^^ts Mm'fbff s^^6 2. 0X10-6 [Wb • m/k g] . ^M'ffc 
(rr^^3 6. 6X10-6 [Wb • m/k g]\ ^^S:^H c J ;6^3 7 2 [kA/ 
m] o#ffi«^i^T-^ X 11 7^ 7 i U 18J14TOT--e^) ^ fco 
[0 0 3 5] 

W:^m5l,zmto t^£t>-lb. (CoO) 0. 5 (N i 0) 0. 5-y (Z 

nO) y • n/2 (F e 2 O3) -C% *itB#OpH= 13. 0> ^;i/Jtn = F e 
/ (Co+Ni+Zn) (7)^=^n = 2. 5 1C@^LT> Z n OE^ST'*^ y <^ 
fg^s O^y^O. S^'fk^-tirTS^^^^L. ^Kh^J-ommmit. 
MfL «:t;i:v^cj/ca^#tt^i|iJ^L7to III5 7&-'b;b;6^^i^tc. N iOM 
-t^Zn Omm&X^^^ y 0^tOi#M^3f& i:r . mmm^t a s . a r 75^ 

[0 0 3 61 

h<^i^?^:^Hc J 2 3 9 [kA/m] ) o ^^c. **&^3J 4 Tmiit J: ^ 
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^-v: 12/ 



10 0 3 7] 

(2-1) : 0. 2 [mo 1 / 1] .(7)F e 3 +7KM^ 2 0 0 [ml]. 0. 
1 [m 0 1 / 1 ] <7) C 0 2 +7KM^ 1 -0 0 [m 1 ] , 0 . 1 [m o 1 / 1 ] O 
Ni 2 +7K?§?S=Sr 9 0 [m 1] . 0. 1 [mo 1/1] OZ n 2 +7|<.M=Sr 1 0 
[ml] . 

(2 - 2.) : 0 . 2 2 5 [m 0 1 / 1 3 <7) F e 3 +7K»lr 2 0 0 [ml] . 
0. 1 [mo 1/ 1] (OC o 2 10 0 [ml]. 0. 1 [m o 1 / 1 

] <^N i 2 +7Kv#i^^ 9 0 [m 1 ] , 0 . 1 [m o 1 / 1 ] O Z n 2 +7X?§f^=Sr 
1 0 [m 1 ] . 

(2-3) :0. 25[mol/l]<7)Fe 3+7K«^ 2 0 0 [m 1 ] . 0 
. 1 [mo 1/1] <7)Co 2+7)cv#ig=^l 0 0 [ml] . 0. 1 [mo 1/1] 
CON i 2 +7XM^ 9 0 [m 1 ] , .0 . 1 [m o 1 / 1 ] <7) Z n 2 +7X?§?K* 1 

0 [ml]. 

(2-4) :0. 275 [mol/l]OFe3 +7RM«r 2 0 0 [ml] . 
0. 1 [mo 1/1] <7)Co 2+7K^jS^i 0 0 [ml]. 0. 1 [m o 1 / I 

1 <^N i 2 +7K^fg=& 90[ml].0. l[mol/l](^Zn2 +.7Kv#fl^=^ 
10 [ml]. 

(2-5) : 0. 3 [mo 1/1] OF e 3 +7X^?^=^ 2 0 0 [ml]. 0. 
1 [m o 1 / 1 ] <7)C o 2 +7K?§?i^^ 10 0 [ml]. 0 . 1 [m o 1 / 1 ] c7) 
N i 2 +7KM^ 90 [ml]. 0. 1 [mol/l]<^Zn2 +7mWL^ 1 0 
[ml] . 

m^n^) -y V)V<r>mm^^-:^-<i^n.XLX. (2-1) :n(=Fe/(Co 
.+ Ni+Zn))=2. 0. (2-2) in (=Fe / (Co+N i + Zn) ) 
= 2. 25. (2-3) :n (=Fe/(Co+Ni+Zn))=2. 5. (2 
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-4) :n(=Fe/(Co+Ni+Zn))=2. 7 5. (2-5) :n(= 
Fe/ (Co+Ni+Zn) ) =3. 0, OrI^?#?^4 0 0 [ml] ^M^Lfz 

o 

[0 0 3 8] 

V7mm2 0 o7^^5 0 0 [ml] ^isAtT, ±m^m^7K^m:^^h^nmj^^ 

tcif). -etL-rtte 0 075^9 0 0 [mi] <Dit^^y')-^^^LfZo ^<7)t 
pH=13. OT-*ft^tfo/co 
[0 0 3 91 

m^h mM'^KB KXi!) Hfeli =^ L o <^^^ > -f > r - v 3 > 
-e2 4B^FW-5[ll7K«fev^=^ffo7tm. 2^5^'e53ifClI|iRL7to 

[0 0 4 0] 

#P>n7t^fe3^5K(i> «^ (CoO) 0. 5 (NiO) 0. 5-y (ZnO 
) y • n/2 (Fe 2O3) T-$)oT^ 
(2-1) : n = 2. 0, y = 0. 0 5 
(2-2) :n = 2. 25^ y = 0. 05 
(2-3) :n = 2. 5^ y = 0. 05 
(2-4):n = 2. 75.y = 0. 05 
(2-5) : n = 3. 0. y = 0. 0 5 

[0 0 4 11 

)vi^^<r>m^Bm^x^':>tzo ttz. ^(D^i-fm^t^mwrn^^umk (tem) 

[0 0 4 21 
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^-i/: 14/ 



tfz. -e;fiW(7)fii^tiov^-c, m$m^mmMf (vsm) ^fflv^ri^^ii 

^i'€':>tzm^^md'.Z7Fto f^^t>%s ^%mMX'\t. (CoO) 0. 

5 (N i 0) 0. 5-y (ZnO) y • n/2 (Fe 2O3) T% *itB#<^pH 
= 13. 0. Z n0fim*:-e^>'&yO^i=^y = 0. 0 5 tCg^LT, ^^l-Jt n = 
Fe/ (Co+Ni+Zn) (7)ffi^, 2. 0^n^3. QK^it^^xmt^^ 

o 

[0 0 4 31 

■=e;i/Jtn = F e/ (Co+Ni+Zn) <7)^75^ji]tjn-t<?>HotLr> 
«fU s > W^mY.a r (iil^^^-t^ c;)(7), wmiYi c J tiiiJPt^ >I <!:^^';b 
;0^^o -eLT, #tc, (2-3) (n=2. 5>y = 0. 0 5) T'^*?^: 

ffi^^U l&W-fk^T 8 56^6 2. 0X10-6 [Wb • m/k g] . J^M^kcr 
r;{|f3 6. 6X10-6 [Wb • m/k g] . 1^?»:?:H c'iii^Zl 2 [k A/m 
] <7)M»T*$) ^ ;^ t: ^^ 7 x v T-^ o t^Zo 

10 0 4 4] 
(^»J3) 

tr. WM^mMtLx. :^<kr^.7^7Km^ ^'fb3^^';^^A7KJ^^ m'fb^-;">-;v 

^ 

J^:JlT^::^-r (3-1) . (3-2). (3-3) 0. 2 5 [mo 1/1 

] OF e 3+7K^?i^«r2 0 0 [ml], 0. 1 [mo 1/1] <^C 0 ^+7K^m 
^100 [ml]. 0. 1 [mol/l]ONi2 +7^^?^^ 9 0 [ml], 0 
. 1 [mol/l]OZn2 +7Xit7t^ 10 [ml], 

i^ix^'um&Ltzo cttib7XM^fflv»T> pH/-^ ti^mtfimmttzm 

m-^^l') y ]^)^omm^\^-^-l>Z^XLX. n (=Fe/ (Co+Ni+Zn 
) ) = 2. 5. om^m^AOO [ml] ^P^t^^o 
[0 0 4 51 

t<o'^. mwu^L^j^^^h. miizmMUzmm^'s [mo i/n o^ttv- 

ffiiiE# 2003-3096422 
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^-i^ : 15/ 



^*7XM2 0 0 7^M5 0 0 [ml] i^XlX . 4>fDSJ^:. 
Hii9^ -e-tL^tL6 0 07!>M9 0 0 [ml] 'J -Sr^^ L7^:o >l<^t 

[0 0 4 6] 

(3-1) : pH= 1 2. 7 
(3-2) : pH= 1 3. 0 
(3-3) : pH= 1 3. 3 

^(^zti^T.y V-=£r 1 0 0'C<^rajS'ei 2 O^H»tT. ^Jg^^?* 

[0 0 4 7] 

nhfifzm^^^ii. (CoO) 0. 5 (N i 0) 0. 5-y (ZnO 

) y • n/2 (F e 2 0 3) t:^)-3-C. t'^TTj^ n=2. 5^ y = 0. 05 

[0 0 4 8] 

)^^^B(r>m^Bm'&xh'^fzo tfz. ^<7^^t=^'iimMmm'm=fmwm (tem) 

[0 0 4 9] 

tfz. ^^^^ii(Dm-\z^^^x. mimmm,m\ (vsm) ^^v^t^m 

(3-1) Il&^omff S76^'6 2. 3X10-6 [Wb • m/k g] . 
<b<r r;^^3 2. 4X10-6 [Wb • m/k g] . m&tinc J^H 7 9. 5 [ 
kA/m] , 

(3-2) -.m^mita 2. 0X10-6 [Wb • m/k g] . 

ita x¥Z 6. 6X10-6 [Wb • m/k g] . iSM.H c 7 2. 6 [ 



miE#2 003-3096422 



#02003-129274 



kA/m] . 

(3-3) limmta s*^6 2. 8X10-6 [Wb • m/ k g] . 
^ta ri)^3 7. OX 1 0"^ [Wb • m/k g] > «M c j7&-^3 7 2. 9 [ 
kA/m] . 

X^^^fz (|117#PS) o 
[0 0 5 0] 

-et-C. pHffi36^ pH=13. O.m^. pH=13. SKX^mUzm^ 
[0 0 5 1] 

'AK. m^j:^iii^mhtitzmi^if^^^rmniy- V (Dim^k'if^fzo 
i^-.vKm\^^fzw&^<o^jts^ii. ^m. (coo) o. 5 (nio) o. 45 ( 

ZnO) 0. 05'1- 25 (F 6203) "Cab <9 (n = 2. 5. y = 0. 05 

) ^ it»OpH{i{*, pH=l 3. 0-C^^o MnM<T 
si)H 2. 0X10-6 [Wb • m/k g] > mW^ta r^^~3 6. 6X10- 
6 [Wb -m/kg] . m.tinc ]i}^3 7 2. 6 [kA/m] , T'^)>S.o 
[0 0 5 2] 

(4 - A 1 ) »^rI'^?#?i£<7)SfiJ:l: imi^^ 2 5 w t % 

«: 1 

*'y7>tf-X (ilgltjO. 3 mm) : 8 
/s:J^D/\^-9-> : 6. 2 1 

: 6. 2 1 

MEK : 2. 5 9 

(4 -A 3) 6^WLmm: Sp e xttm^^-iJ— (Mo d e 1 8 0 0 0-D 
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9 : 17/ 



) 

(4-A4) »w^m : smm 

[0 0 5 3] - 

0. 8MA/m (lOkOe) ^^I'-eM^-^ir^ l£^tT«v-h^ 
[0 0 5 41 

(4-Bl) ±iliL/iVSM^fflv^TiBijaL7t:o 

(4-B2) m.^mij^'^mK iRt^K z^i-. Torque ma gne t om 

e t e r^fflv»-C?IlJ5£tfzTo r q u eM^7-'; xj^^L^ TU(0^f)^h^ 

^ L^o 

L = -(Ki/4+K2/64) sin2^-(3Ki/8 + K2/16) si 
n4^+(3K2/6 4) sin6^ 

mxm:^nm^, ife, mm^i^(D^m. m j , ^mm, bs^5 9^, i 

2 p . 1 3 

( 4 - B 3 ) ^^^M:^m#H a (i. Torque magnetometer 

1. S.Jacobs and F.E..Luborsky, J.Appl.Phys. , vol.28, pp467-473. 
1957. D. M. Paige, S. R. Hoon, B. K. Tanner and KO' Grady, IEEE Trans. Magen. , 
vol20, PP1852-1854, 1984. 
[0 0^51 

1--5>o USti. 2. 15 [MA/m] ^W't'T-il5gL7^:±|5#Xlf;t^;i.^«l:T 
[0 0 5 6] 
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/^-v : 18/ 



msti^-TJ:^ ic, 3 0 0Ki:i3tt^Ki5.t/K2<^1t{i> Ki#+6. 7X 
104j/cm3, K2--I6. 8X104 J / c m 3 T'^oT^Zo ttz. El 9 
tc^ti^ic. m.m^Mn^^TVv:^m^i^mMt^itX-^^Wr/] sir; 

?g|#Ha{i, *t2. 8 [MA/m] ffiibti^ ^fi&B^T'^)>S)Xe;^;l/a7i 
[0 0 5 7] 

ioV^T. (1) (±s B.J&^ (C 0 O) 0. 5 (N i 0) 0. 4 5 (Z nO) 0. 

0 5-1.. 2 5 (F e 2 0 3) -C*)^). pH=13. 0 "C^Tt^ff o ^ (7)-e^ 
0. (2) t±. (CoO) 0. 5 (N i 0) 0. 5 • 1- 12 5 (Fe 2O3) 
,pH=13. Z<Di>OX';hho ir^j:t>%. (1) {i, :$:|&§g-e^)<&C o-N i 
-Z n^>xtf^-.;i/M7j:.'mi4©^*!i^<7)^>OT-^>»). (2) ti. ^Jfe5fc<7)C 0 -N 

1 ^.;^e;twwS7j^'J5l^t4WT-(7)^(7)r'$)^o ^<7)[l^:l,^i:> (2) (i^ 

#:«'fttrv^^f^J6-e^)^ t#x.^:h.-l)o «<7)C o-N i^.<7)Xli 

h (2) T-t*. mm^^i}^'^tfiX\'^^:it'^^i:>T!)^ho ^HKM 
LX. :^miMM\^X^J^Lfz (1) <7)C o-N i -Z n^07>Vf:T-«;V7x7'r h 

[0 0 5 8] 

m±^*i:i6^i:> :*:|IM»J3*5i/^T{i. (CoO) x (N i 0) y 

•2/n (Fe203) T'^^ tt;!, C o - N i ki ji U MMjii^cT) 

N i 0O-^=&Z nO-T:-Smt-C. ±iELfs:a^(7)C 0 -N i - Z n^.X 
m7i'mtt«?-*M-t*Ci:l3<t 1^a:^l(iB a7x7^ hO^^jl. 6 
jg^>^bl9^ l&^a?^'fbt^ML-C(±. t?£5|5<7)C o-N i 7i7>f MSfcieT-Ol^W-fb 
i •) ^ 2 1 %iitP ?^^J|ftt<7)^tLfz?Ktt*t#tSx.;i)o 
[0 0 5 9] 
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;^M7i'JM^^te^^^i^ (CoO) 0. 5-x (NiO) o. 5 (Zn 

0) X • n/2 (F 6 2 03.) II:J3V^T^ F e i: (C o+N i +Z n) t<D^)V 
itX-^^n^F e/ (Co+Ni+Zn) <7)m^\ 2. 0<n<3. Ot?^l9^ 
0<x^0. 5X^^^o 
[0 0 6 01 

•ti^t>-^. ±MLtz^l(Dm-mfmX'it. »(7)Co-Ni^XV:'^^;i/M7x 
.MT-l'ov^rra L^c^^ :$:||»lT'{i. C o 0<D-tmt^Ui Z n OH 
[0 0 6 1] 

>^^L'rtL'g-tf#7KM^> (CoO) 0. 5-x (NiO) 0. 5 (Zn 

0) x'n/2 (Fe203) ^Ij3V^T^ xOjjl^:, 0<x^0. 5 tc, F e t 
(Co+Ni+Zn) t(D^)VjtXi);bn = F e/ (Co+Ni+Zn) (OU^ 
. 2. 0<n<3. QK^j:hX^. m'tLxm^ymWitt^Xm.t, m^ii^i^ 

dX^l^T. pHft*12. 7^pH^13. 3m5^LT^?t«:=[fdo 'iiJ. 

10 0 6 2] 

10 0 6 31 

<^3<7)^W1> 

:$:f&^o^3(7)^Mf^Etco(,^TiJiB^-t'&o -^^mmm^^i^n^^}^^^ 
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^-v': 20/ 



;wa7x'mttMi=-«±. «^ (CoO) 0. 5-x (NiO) 0. 5-y ( 
ZnO) x + y-n/2 (Fe203) icjsv^T. Feh (Co+Ni+Zn) 
i:<^-t;l/Jfeib'l) n = F e/ (C o +N i +Z n) O^tTJ^ 2. 0<n<3. 0 
-e^f). x^O, y^0^ 0<x + y^0, 5> 'C^>^o 
[0 0 6 41 

xe;t>;i/S7x';?K14«^<^N i 0. C o 0(7)^^irfi^'~1]O~U 

^^^^•eti. CoOS.t>'N i 0<7)M:^O-S|5^Zn0(camt'2., t^^^n ^ 
[0 0 6 51 

-e-tL-rtL^tf^TKM^, (CoO) o. 5-x (nio) o. 5-y ( 

ZnO) x + y-n/2 (Fe203) iZiS\^^X. x, y<7Pii?:, x^O. y ^ 
0. 0<x+ygO. 5tC, Feh (Co+Ni+Zn) t(D^)VitX-^:b n = 
F e/ (C o+N i +Z n) <^flt$:. 2. 0<n<3. 0 tC^-2> i ^ , LT 

JjKt^ISi:. *a^tf^XStCT. p Hit^r 1 2 . 7^pH^13 

[0 0 6 6j 

¥X^^o 

[0 0 6 7] 

0) 0. 5 (NiO) 0. 5-y (ZnO) y • n/2. (F e 2 O3) T\ 
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^-9: 21/ 



J:kn = Fe/ (Co+Ni+Zn) (DU^ 2 , 0<n<3. 0X\ Z n OSm* 
X-^i>Y(Omi:. 0<y^0. b^mt^^'^U^'^^f&'t^^tKX^. -mU 

[0 0 6 81 

^hiz^ afiKiS: (CoO) 0. 5-x (N i 0) 0. 5 (ZnO) x • n/2 
(F e 2 O3) ^;^V^T^ ^;l'Jfcn = F e/ (Co+Ni+Zn) <DU^. 2. 
0<n<3. 0. 0<x^0. 5. KLX^X<. (CoO) 0. 5-x 

(N i 0) 0. 5-y (ZnO) x + y ' n/2 (Fe 2O3) KiS^^X. 
Jtn = Fe/ (Co+Ni+Zn) <7)1g^. 2. 0<n<3. 0> x^O. y^ 
0. 0<x + y^O. 5> liZLXi,. li«a:tl^^#Loo, ^^^^^ 

imi] 

II1I21 

II1I31 
11141 

CoO) 0. 5 (N i 0) 0. 5-y (ZnO) y • n/2 (F e 2O3) t?. 

•t^Jtn = Fe/ (Co+Ni+Zn) (r>m^n = 2. 5. y(7)jS^, O^y^ 

0. 5 Kmt^'^x^iiSLLts^^^o^mimt. wsmit. umtiiTrstmx^^ 
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^-v: 22/E 



[1161 

^i<!l^J2^I:fe^t'2>^^ei=■«^#tt^^tElT'^)0^ ( 

CoO) 0. 5 (NiO) 0. 5-y (ZnO) y • n/2 (Fe 2 03) X\ 
y<Dig^. y=0. 05i::@^L^ ^;VJtn = Fe/ (Co+Ni+Zn) <DM 

^2. o^n^3. 0 tizmit $ -ttT^js L fz^'j-omamit. ^mti 
in?] 
[nisi 
m9] 

101 0] 

mmmAxi^mLtzm^v-} (co-Ni-zn^7.t:^>;u7^7'i'b) t 

-2) o 
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imi] 



FeOa • 6H2O 



C0CI2 • 6H20 



NiCl2 • 6H2O 



ZnCl2 



(0< , 2.0<n<3.0) 



(pH= 12.7- 13.3) 



%^ ( ioo''cr2iifr^) 



^m^ (24BfPBia5se5(2i) 



(80°C-Cl2llfPBl) 



•SI 



NaOH 



'S2 



'S3 



•S4 



•S5 



>S6 
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[1121 
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[ins] 
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ins] 



Si 

CD 

o 

X 
b 
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40- 
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0 
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40- 

30- 



b 

X 
to 



20 
10 
0 



^ 



500- 
^400- 

Isoo- 

^200- 

X 
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0- 



n=2.5 
pH=13,0 



as 



Hcj 



J \ \ L 



_L 
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ime] 
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y=0.05 
pH=13.0 
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2.25 2.5 2.75 
n {=Fe^V(Co2VNi2^+Zn2*)} 
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II171 





pHm 


a s 


mmmit 

a r 


H c J 




(pH) 


(W-bm/kg) 


(W-bn/kg) 


0(A/in) 


3-1 


12. 7 


62.3X10-* 


32.4X10"* 


179.5 


3-2 


13. 0 


62.0X10"* 


36.6X10"* 


372.6 


3-3 


13. 3 




37. 0X10"* 


372.9 
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9/ 
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: 10/E 



[mi 0] 




(6)|/iJU.qAA9.0LX) P 
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^- V : 1/E 



mm 

■^-2) CI ii o 

m^^m] «^(CoO) 0. 5 (NiO) 0. 5-y (ZnO) y-n 
/2 (Fe 203) t^iSV^Ts Fefc (Co+Ni) t<D^ )VitX-^^ n^F e 
/ (Co+Ni+Zn) OfltTi^ 2. 0<n<3. OT'^I}. 0<y^0. 5 tr 

\mm\ m 5 
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^ m k m m m m 



1 . ^'^^n a 
ft ^ 



[801000027] 
2001^ 4^250 



